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A complete listing of the claims is presented immediately hereinafter. Please amend Claims 1 10 and 112, as 



indicated: 



1-40. (previously canceled) 

41 . (previously amended) In a drilling system for performing underground "boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement at said drill rig for monitoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool; 

a portable device configured for movement by an individual operator for receiving tbe data signal relating to the 
operational parameter for use by the portable device and said portable device includes a display arrangement configured for 
using the data signal for display to the individual operator of the portable device; and 

a communication arrangement for transferring the data signal from the drill rig to the portable device. 

42. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore said 
boring tool including a locating signal transmitter which transmits a locating signal for locating an underground position of 
the boring tool, a monitoring arrangement comprising: 

a detection arrangement at said drill rig for monitoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in tbe underground bore, the drill rig and the boring tool; 

a portable device configured for movement by an individual operator and for receiving the data signal relating to the 
operational parameter for use by the portable device and said portable device including a locating section for receiving the 
locating signal for use In identifying the underground position of the boring tool; and 

a communication arrangement for transferring the data signal from the drill rig to the portable device. 

43 . (previously amended) In a drilling system for perforating underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
drilling system includes a drill string extending from the drill rig to the boring tool coruigured for receiving a push force 
applied by the drill rig to move the boring tool in a forward direction, a monitoring arrangement comprising: 

a detection arrangement at said drill rig for monitoring at least one operational parameter to produce a data signal 
re bring to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool; 

a portable device configured for movement by an rndividual operator and corrftgured for receiving the data signal 
relating to the operational parameter for use by the portable device; 

a cornmuriication arrangement for transferring the data signal from the drill rig to the portable device; and 

a push force sensing arrangement which generates a push force signal for inclusion as at least a portion of said data 
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signal. 

44. (currently amended) In a drilling system for p erf o rmi ng underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of die drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement at said drill rig for monitoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and toe boring tool and wherein said 
operational parameter is capable of violating at least a selected one of a rranirnum and a maximum predetermined value; 

a portable device configured for movement by an individual operator and configured for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for transferring the data signal from the drill rig to the portable device and wherein 
said communication arrangement is configured for transferring, as part of said data signal, a warning to said portable device 
that the selected predetermined value has been violated. 

45. (original) The monitoring arrangement of Claim 44 wherein said portable device is configured for providing at 
least a selected one of an audio indication and a visual indication in response to receipt of said warning. 

46. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement at said drill rig for monitoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and said operational 
parameter is capable of violating at least a selected one of a minimum and a maximum predetermined value; 

a portable device configured for movement by an individual operator and configured for receiving the data signal 
relating to the operational parameter for use by the portable device and wherein said portable device is configured for issuing 
a warning that the selected predetermined value has been violated; and 

a cornmunication arrangement for trarisferring the data signal from the drill rig to the portable device. 

47. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement at said drill rig for monitoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and Che boring tool and said operational 
parameter is a push force with which the boring tool is being pushed forward by the drill rig such that a maximum push value 
is established beyond which the boring tool may be damaged, said detection arrangement producing the data signal 
responsive to exceeding the maximum push value; 

a portable device configured for movement by .an individual operator and configured for receiving the data signal 
relating to the operational parameter for use by th portable device and further c nfigured to provide an indication of 
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violation of the maximum push value when the maximum push value is exceeded; and 

a communication arrangement foi transferring the data signal from the drill rig to the portable device. 

48 . (previously amended) In a drilling system far performing underground boring including a drill rig and a boring 
tool which i 9 configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool uses drilling mud provided from said drill rig, a monitoring arrangement comprising: 

a detection arrangement at said drill rig for mentoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and wherein said 
operational parameter is a status of the drilling mud for inclusion as at least a portion of said data signal; 

a portable device configured for movement by an individual operator and configured for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a cxxnmimication arrangement for transferring the data signal from the drill rig to the portable device. 

49. (original) The rronrtoring arrangement of Claim 48 wherein said portable device is configured to provide an 
operator warning based on (he status of said drilling mud. 

50. (previously amended) In a drilling system for performing underground boring mchiding a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool is attached to and moved by a drill string having one rriinhnum bend radius and extending from the drill rig and a 
utility to be installed includes another minimum bend radius, a monitoring arrangement comprising: 

a detection arrangement at said drill rig far monitoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and wherein said 
detection arrangement at the drill rig includes a drill path rnonrtoring arrangement for monitoring curvature of the 
underground bore being formed by the baring tool as said operational parameter and for comparing at least a selected one of 
the minim um bend radius of the drill string and the mmirnum bend radius of the utility with the curvature of the underground 
bore to form at least a portion of said data signal; 

a portable device configured for movement by an individual operator and configured for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for transferring the data signal from the drill rig to the portable device. 

5 1 . (original) The rnomtoring arrarigement of Claim 50 wherein said portable device is configured for indicating 
that the selected rninimum bend radius is being violated. 

52. (original) The rnonitoring arrangement of Claim 5 1 wherein the selected minimum bend radius is a greater one 
of the minimum bend radius of the drill string and the minimum bend radius of the utility and the portable device is 
configured to provide an indication of violation of the greater minimum bend radius. 

53-54. (previously canceled) 
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55. (previously amended) In a drilling system for perf rrning underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to farm an underground bore, a method 
comprising the steps of: 

monitoring at least one operational parameter using a detection anangernent at said drill rig to produce a data signal 
relating to at least one of a uubty to be installed in the underground bore, the drill rig and the boring tool; 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured 
for movement by an individual operator, for use by the portable device -which includes a display arrangement; and 

using the data signal for a display presentation to foe individual operator of the portable device. 

56. (previously amended) La a drilling system for perforating underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool includes a locating signal transmitter which transmits a locating signal for locating an underground position of the 
boring tool, a method comprising the steps of: 

monitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the undei^ound bore, the drill rig and the baring tool; 

transferring die data signal, relating to the operational parameter, to a portable device for use by the portable device; 

and 

configuring the poftable device for movement by an indhidual operator and for receiving the locating signal for 
use in identifying the underground position of the boring tool. 

57. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through trie ground under control of the drill rig to form an underground bore and said 
drilling system includes a drill string extending from the drill rig to the boring tool configured for receiving a push force 
applied by the drill rig to move the boring tool in a forward direction, a method comprising the steps of; 

raomtoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and sensing foe 
push force to generate a push force signal for inclusion as at least a portion of said data signal; and 

transferring the data signal, relating to the operational parameter, to a portable device that is configured for 
movement by an individual operator for use by the portable device. 

58. (previously amended) m a drilling system for perforating underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising the steps of: 

monitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and said operational 
parameter is capable of violating at least a selected one of a muranurn and a maximum predeteirninod value; 
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transferring the data signal, relating to the operational parameter, to a portable device that is configured for 
movement by an individual operator for use by the portable device and sending, as at least a portion of said data signal, a 
warning to said portable device that the selected predetermined value has been violated 

. 59. (original) The method of Claim 58 including the step of indicating receipt of said warning at the portable device 
using at least a selected one of an audio indication and a visual indication. 

60. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising the steps of: 

nK>nitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data, signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and said operational 
parameter is capable of violating at least a selected one of a minimum and a majtirnum predetermined value; 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device; and 

issuing a warning, using said portable device, that the selected predetermined value has been violated. 

61 . (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising the steps of: 

monitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and said operational 
parameter is a push force with which the boring tool is being pushed forward by the drill rig such that a maximum push value 
is established beyond which the boring tool will be damaged; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof; for use by the portable device responsive to violation of the maximum push 
value when the maximum push value is exceeded. 

62. (previously amended) In a drilling system for perforating underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool uses drilling mud provided from said drill rig, a method comprising the steps of: 

monitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool as a status of the 
drilling mud for inclusion as at least a portion of said data signal; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof; for use by the portable device. 

63 . (previously amended) The method of Claim 62 including the step of issuing an operator warning using the 
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portable device based on the status of said drilling mud. 

64. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which Is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool is attached to and moved by a drill string having one nrrnimum bend radius and extending from the drill rig and a 
utility to be installed includes another riuminurn bend radius, a method comprising the steps of: 

monitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool as curvature of the 
underground bore being formed by the boring tool; 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device; and 

comparing at least a selected one of the minimum bend radius of the drill string and the minimum bend radius of the 
utility with the curvature of the underground bore to form at least a portion of said data signal. 

65. (original) The method of Claim 64 including the step of using the portable device to indicate that the selected 
minimum bend radius is being violated. 

66. (original) The method of Claim 64 including the steps of selecting the minimum bend radius as a greater one of 
the minimum bend radius of the drill string and the mimraum bend radius of the utility and configuring the portable device to 
provide an indication of violation of the greater minim um bend radius. 

67-68. (previously canceled) 

69. (previously amended) In a drilling system for perforating underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
rnonitoring arrangement comprising: 

a detection arrangement for rnonitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boring tool; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device and which includes a display arrangement configured far 
using the data signal for display to the individual operator of the portable device; and 

a communication arrangernent for transferring the data signal from the detection arrangement to the portable device. 

70. (previously amended) In a drilling system for reforming underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool includes a locating signal transmitter which transmits a locating signal for locating an underground position of the 
boring tool, a monitoring arrangement comprising: 
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a detection arrangement for monitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boring tool; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device and which includes a locating section for receiving the 
locating signal for use in identifying the underground position of the boring tool; and 

a communication arrangement for transnaring the data signal from the detection arrangement to the portable device. 

7 1 . (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
drilling system includes a drill string extending from the drill rig to the boring tool configured for receiving a push force 
applied by the drill rig to move the boring tool in a forward direction, a monitoring arrangement comprising: 

a detection arrangement for oionitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boring tool and which generates a push force signal for inclusion as at least a portion of said data signal; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for transferring the data signal from the detection arrangement to the portable device, 

72. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
rrx>nitoruig arrangement comprising: 

a detection arrangement for monitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boring tool and said operational parameter is capable of violating at least a selected one of a rnirnmum and maximum 
predetermined value; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for transferring the data signal from the detection arrangement to the portable device 
and configured for transferring, as part of said data signal, a warning to said portable device that said predetermined value 
has been violated. 

73. (original) morutoring arrangement of Claim 72 wherein said portable device is configured for providing at least 
a selected one of an audio indication and a visual indication in response to receipt of said wanting. 

74. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 
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a detection arrangement for monitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the muderground bore, the drill rig and the 
boring tool and said operational parameter is capable of violating at least a selected one of a minimum and maximum 
predetermined value; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device and configured for issuing a warning that the selected 
predetermined value has been violated; and 

a communication arrangement for transferring me data signal from the detection arrangement to the portable device. 

75 . (previously amended) In a drilling system for performing underground boring iixrtudmg a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement for monitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boring tool and said operational parameter is a push force with which the boring tool is being pushed forward by the drill rig 
such that a maximum push value is established beyond which the boring tool may be damaged, said detection arrangement 
producing the data signal responsive to exceeding the maximum push value; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device and configured to provide an indication of violation of the 
maximum push value when the maximum push value is exceeded; and 

a communication arrangement for transferring die data signal from the detection arrarigement to (he portable device. 

76. (previously amended) In a drilling system for rxrfomring underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool uses drilling mud provided from said drill rig, a monitoring arrangement comprising: 

a detection arrangement for monitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in die underground bore, the drill rig and the 
boring tool and wherein said operational parameter is a status of the drilling mud for inclusion as at least a portion of said 
data signal; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for transferring the data signal from the detection arrangement to the portable device. 

77. (original) The monitoring arrangement of Claim 76 wherein said portable device is configured to provide an 
operator wanting based on the status of said drilling mud 

78. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 

DCI-P015C2 9 USSN 09'898,9S9 



PACE 12/32 • RCVD AT 12/31/2003 1 1:39:32 AM [Eastern Standard Time) * SVR:USPT -EFXRF-1/0 * DNIS:8729327 * CSID:303 499 8516 • DURATI N <mm-ss):15-18 



Dec'31 2003 10:40HM Boulder Patent Services, 303-499-8516 



boring tool is attached to and moved by a drill string having one minimum bend radius and extending from the drill rig and a 
utility to be installed includes another xninirncnn bend radius, a monitoring arrangement comprising: 

a detection arrangement for monitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boring tool and which detection aiTangement at the drill rig includes a drill path monitoring arrangement for monitoring 
curvature of the underground bore being formed by the boring tool as said operational parameter and for comparing at least a 
selected one of the minirnum bend radius of the drill string and the minimum berid radius of the utility with the curvature of 
die underground bore to form at least a portion of said data signal; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for transferring the data signal fium the detection arrangement to the portable device. 

79. (original) The morutoring arrangement of Claim 78 wherein said portable device is configured for indicating 
that the selected minirnum bend radius is being violated, 

80. (original) The nxmitoring arrangement of Claim 79 wherein the selected minimum bend radius is a greater one 
of the minirnum bend radius of the drill string and the rninurrurribend radius of the utility and the portable device is 
configured to provide an indication of violation of the greater rnrainrorn bend radius. 

81-82. (previously canceled) 

83. (previously amended) In a drilling system for performing underground boring incliiding a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising the steps of: 

momtoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at kast one of a utility to be installed in the underground bore, the drill rig and the boring tool; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device, which includes a display arrangement; and 

using the data signal for a display presentation to the individual operator of the portable device. 

84. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool includes a locating signal transmitter which transmits a locating signal for locating an underground position of the 
boring tool, a method comprising the steps of: 

monitoring at least one operational panmoeter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, die drill rig and the boring tool; 

transferring the data signal, relating to the operational parameter, to a portable device, for use by the portable 
device; and 
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configuring the portable device far movement by an individual operator thereof and for receiving the locating signal 
for use in identifying the underground position of the boring tool. 

85. (previously amended) In a drilling system for performing underground boring including a drill rig and a baring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
drilling system includes a drill string extending from the drill rig to the boring tool configured for receiving a push force 
applied by the drill rig to move the boring tool in a forward direction, a method comprising the steps of; 

monitoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and for sensing the 
push force to generate a push force signal for inclusion as at least a portion of said data signal; and 

transferring the data signal, relating to the operational parameter, to a portable device, mat is configured for 
movement by an individual operator thereof! for use by the portable device. 

86. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising the steps of: 

monitoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at ka3t one of a utility to be installed in the underground bore, the drill rig and the boring tool and said operational 
parameter is capable of violating a minimum or maximum predetermined value; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured, for 
movement by an individual operator thereof^ for use by the portable device and sending, as at least a portion of said data 
signal, a warning to said portable device that said predetermined value has been violated. 

87. (original) The method of Claim 8<5 including the step of indicating receipt of said warning at the portable device 
using at least a selected one of an audio indication and a visual indication, 

88. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is corifigured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising the steps of: 

rnonitoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and said operational 
parameter is capable of violating a nunimum oi maximum predetemiined value; and 

transferring the data signal, relating to the operational p a iau ie ter, to a portable device, mat is configured for 
movement by an individual operator thereof, for use by the portable device; and 

issuing a vvmning, using said portable device, that the selected predetermined value has been violated 

89. (previously amended) In a drilling system for reforming underground boring inchiding a drill rig and a boring 

. tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
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comprising the steps of: 

monitoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, toe drill rig and the boring tool and said operational 
parameter is a push force with which the boring tool is being pushed forward by the drill rig such that a maximum push value 
is established beyond which the boring tool will be damaged; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof^ for use by the portable device responsive to violation of the maxirrmm push 
value when the maximum push value is exceeded. 

90. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through die ground under control of the drill rig to form an underground bore and said 
boring tool uses drilling mud provided from said drill rig, a method wrnprising the steps of: 

monitoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool as a status of the 
drilling mud for inclusion as at least a portion of said data signal; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device. 

91 . (previously amended) The method of Claim 90 mc lading the step of issuing an operator warning using the 
portable device based on the status of said drilling mud. 

92. (previously amended) In a drilling system for r>erfcrming underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore and said 
boring tool is attached to and moved by a drill string having one minimum bend radius and extending from the drill rig and a 
utility to be installed includes another miiurnumbend radius, a method comprising the steps of: 

momtoring at Least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool as curvature of the 
underground bore being formed by the boring tool; 

comparing at least a selected one of the minimum bend radius of the drill string and the minimum bend radius of the 
utility with the curvature of the underground bote to form at least a portion of said data signal; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device. 

93. (original) The method of Claim 92 inc hiding the step of using the portable device to indicate that the selected 
minimum bend radius is being violated 

94. (original) The method of Claim 93 including the steps of selecting the minimum bend radius as a greater one of 
the rninimum bend radius of the drill string and the minimum bend radius of the utility and configuring the portable device to 
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provide an indication of violation of the greater minimum bend radius. 
95-96. (previously canceled) 

97. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement at said drill rig for monitoring at Least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool and said detection 
arrangement is configured for detecting a range of the operational parameter for which an out of range condition of the 
operational parameter can result in a catastrophic equrpment failure; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communfcation arrangement for transferring the data signal from the drill rig to the portable device. 

98. (previously amended) The monitoring arrangement of Claim 97 wherein the detection arrangement is further 
configured for detecting the operational parameter as at least one of a push force which drives the boring tool, a temperature 
of the boring tool, a pressure of a drilling mud that is supplied to the baring tool, a status of a battery used in the boring tool, 
a curvature of the underground bore and a proximity of the boring tool to an underground utility. 

99. (previously amended) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising the steps of: 

monitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool to detect a range of 
the operational parameter for which an out of range condition of the operational p ar am e t e r can result in a catastrophic 
equipment failure; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device. 

100. (previously added) The method of Claim 99 including the step of detecting the operational parameter as at 
least one of a push force which drives the boring tool, a temperature of the boring tool, a pressure of a drilling mud that is 
supplied to the boring tool, a status of a battery used in the boring tool, a curvature of the underground bore and a proximity 
of the boring tool to an underground utility. 

101 . (previously added) In a drilling system for perfbrrning underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 
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a detection arrangement for rnonitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boxing tool and configured tor detecting a range of the operational parameter for which an out of range condition of die 
operational parameter can result in a catastrophic equipment failure; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for transferring the data signal from the detection arrangement to the portable device. 

102. (previously added) The monitoring arrangement of Claim 101 wherein the detection arrangement is further 
configured tor detecting the operational parameter as at least one of a push force which drives Hie boring tool, a temperature 
of the boring tool, a pressure of a drilling mud that is supplied to the boring tool, a status of a battery used in the boring tool, 
a curvature of the underground bore and a proximity of the boring tool to an underground utility. 

1 03. (previously amended) In a drilling system for p cifoiiiii ng underground boring including a drill rig and a 
boring tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
method comprising the steps of: 

rnomtoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool for detecting a range 
of the operational parameter for which an out of range condition of the operational parameter can result in a catastrophic 
equipment failure; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof; for use by the portable device. 

104. (previously added) The method of Claim 103 including the step of detecting the operational parameter as at 
least one of a push force which drives the boring toot a temperature of the boring tool, a pressure of a drilling mud that is 
supplied to the baring tool, a status of a battery used in the boring tool and a rroxirnity of the boring tool to an underground 
utility* 

105. (previously added) In a drilling system for perforating underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement at said drill rig for mcmitoring at least one operational parameter to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool ; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a cornmunication arrangement for tnmsferring the data signal from the drill rig to the portable device. 

106. (previously added) The monitoring arrangement of Claim 105 wherein said communication arrangement 
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includes a telemetry link between the detection arrangement at the drill rig and die portable device for transferring the data 
signal to the portable device. 

107. (previously added) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising: 

rnotiitoring at least one operational parameter using a detection arrangement at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device. 

1 08. (previously added) The method of Claim 1 07 including the step of providing a telemetry link between the 
detection arrangement at the drill rig and the portable device and said transferring step includes the step of using the 
telemetry link for trarismitting the data signal to the portable device. 

109. (previously added) In a drilling system for perfecting underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a 
monitoring arrangement comprising: 

a detection arrangement for monitoring at least one operational parameter which is at least measurable at the drill 
rig to produce a data signal relating to at least one of a utility to be installed in the underground bore, the drill rig and the 
boring tool; 

a portable device configured for movement by an individual operator thereof and for receiving the data signal 
relating to the operational parameter for use by the portable device; and 

a communication arrangement for trarisferring the data signal from the detection arrangement to the portable device. 

1 10. (currently arnended) The monitoring arrangement of Claim 408 109 wherein said communication arrangement 
includes a telemetry link between the detection arrangement at the drill rig and the portable device for transferring the data 
signal to the portable device. 

111. (previously added) In a drilling system for performing underground boring including a drill rig and a boring 
tool which is configured for moving through the ground under control of the drill rig to form an underground bore, a method 
comprising: 

monitoring at least one operational parameter which is at least measurable at said drill rig to produce a data signal 
relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring tool; and 

transferring the data signal, relating to the operational parameter, to a portable device, that is configured for 
movement by an individual operator thereof, for use by the portable device. 

112. (currently amended) The method of Claim 443 111 including the step of providing a telemetry link between 
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the detection arrangement at til drill rig and the portabl device and said transferring step includes the step of using die 
telemetry link for transmitting the data signal to the portable device. 

113. (previously added) In a drilling system for performing an underground boring operation including a drill rig 
and a boring tool which is configured for moving through the ground using a drill string which extends from the drill rig to 
the boring tool such that the underground boring operation forms an underground bore, a monitoring arrangement 
comprising: 

a first arrangement for transferring at least one operational parameter through the drill string from the boring tool to 
the drill rig, said operational parameter relating to at least one of a utility to be installed in the underground bore, the drill rig 
and the boring tool; and 




a second arraiigernent, at least partially located at said drill rig, for receiving the parameter from the drill string and 
for transmitting the operational parameter; and 



a portable device configured for movement by an individual operator thereof and at least for receiving the 
operational parameter as transmitted by the second anangernent for use by the portable device. 

1 14. (previously added) In a drilling system for performing an underground boring operation including a drill rig 
and a boring tool which is configured for moving through the ground using a drill string which extends from the drill rig to 
the boring tool such mat the undergroujid boring operation farms an underground bore, a method comprising the steps of: 

transferring at least one operational parameter through the drill string from the boring tool to the drill rig, said 
operational parameter relating to at least one of a utility to be installed in the underground bore, the drill rig and the boring 
tool; and 

transrmtting a data signal, relating at least to the operational parameter as received, from the drill rig to a portable 
device, that is configured for movement by an individual operator thereof, for use by the portable device. 
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